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* GBJECTIVES

A more detaiied expianat10n occurs in the discussion.

This study examines the assumption that the level of reasonin&
used by students when solving prebiens is substantiaiiy below the studentfs
capacity. This aséﬁmption is behind the research reported by Raven‘, and
he states that the acquisition of Piaget's logical 0pqratioﬁ; and science
concepts can be facilitated through instruction. The purposé.of thi;
paper is not to refute this finding, but rather, to examine other /
variables be;idgg the acquisition of logical structures which may effect
the capscity at which a student is operating. Specitically, this study
was désigned to investigate abs;ract preferences in 18 problem soiving
tasks and the relatxonsh1o between these preferences and various cogn1t1ve
levels of develapment.* In addition, the effects of grade level, sex, -
and academic.major were examined in relationship to tﬁe student's abstract

_r
preference scores.

-

The problem was examined in terms of the following null hypotheses:

1. There is no significant difference in the.cognitive jevel of
development for. coliege science students who are science majors
and college science students who are non-scjegce majors.

! . .

2. There is no significant difference,in the abstract preference

scores for coliege science students who are.sc:ence majors and
college science students who are rion-science magors

3. There is nQ significant difference in the cogn1t1ve Ieve] of -
- development qjgstudents in grades 8, 9, 12, 13** and 16.%*

4. There is no significant difference in abstract preference scores
of students in grades 8 9 12, 13, and 16.

.

*In this study, the terms, “abstract.ability" ard “cognitive Tevels
of development® are used almost interchangeabiy. The reason for this
broad definition of terms is due to the manner in which the concrete
operational, formal operationa}l, and transitional sub-groups were formed.

**Grades 13 and 16 refer to college freshmen and coilege seniors,
respective]y.
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In addition; tne following research question was examined:
Is there & correlation between abstract preferences in selecting wethods

to0 solve problems and cogaitivesievel of development?

DESIGH
Four hundred sixty-six subjects were in'f’pilot'study* which was

designed to investigate abstraei ability and abstract preferences in

college freshmen. The subjects nere enrolled in either a general ) el

-

"chenistry or a physical science course at a Western Pennsylvania Universfiy.

A1l students were administered the Shipley Test of Abstract Reason]ng 2
and an abstract preference Suryey. o
The Shipley Test of Abstract Reasoning is part of a s¢ ‘e for

measuring intellectual impairment and it is specifically designedfto

. separate.-children of different abstraction ages. I£ i's composed of

-

twenty items, may be administered in-1d minutes, and the reliability
coefficient obtained for. 322 indivinuais was 0.89.

The.prefeggnce survey was developed by the authors and is an initia?
attemﬁf des{gnedtto proyide an abstractf3n score for each individua?
compiet1ng the survey. The survey preSents 18 written problem so?v1ng
1asks and requ1res the subjects to state their preferences concern1ng
methods for arriving at a solution to each task. The methods of solution
for each task were ranked by a pane1 of educators according to the degree

of ahstract1on répresented, thus allowing an abstract preference score

*The pilot study was conducted by Mr. Thomas Maduskuie, a student at
Indiana Un1vers1ty of Pennsylivania. k

T #%p copy of this survey is 1nc1pded in the appendix. -




"to be calculated. Test-Retest reliability for 18 people was 0.68.

[ |
Using the student's academic major as the criterion, the_subjects

were divided into science and non-s¢ience groups. Further, based upon

-

" ¢ontent emphasis, the science majors weré subdivided into the fbliowfng

e

* three categories: chemistry, biology, and natural science. Statistical
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tests and inspection of each category and subcatégory were conducted to.
investigate the relationship between abstraction abilit} and abstract
preferences. :
* A
Results from the\pitot study stimulated the need to examine this
relationship at several grade levels as well a¥ by sex and codgnitive.
abitity grOupings. Therefore, several classes from five differént grade
levels ranging from 8th grade’to coliege seniors were randcmiy selected,
arid a sample size of three hundred twenty-four science students resulted.
; As in the pi]ot‘study, each student was given the Shipley Test of
Abstract Reasoning and the abstract preference survey. For each grade
level, relat1onsh1ps between abstract ability and abstract preference
could be examined. Further, 1t has been shown that the Shlpley Test of ~
Abstract Reasoning can be used to separate ‘children into groups that at
Ieast approximate the forumi, trans1t10na1 and concrete stages of
deueiopment as defined by P1aget.? Therefore, on the basis offthe Shipley
scores, three subdivisions were made for some bf the grade levels and
agaln the . relatlonsh1p between the student 3 abstract ability and abstract
Preference was examined: F1na11y, for some grade levels, subgroups were
formed o/Jthe basis of sex. These subgroups were also 6xam1hed with

respect to’ abstraction ab11ity and abstraction‘preferences.‘
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. o The data generated by the above design provided,an opportunity. . % <

to examine the relationship between coﬁnitive tevel of developmentran¢~' ~

-

— v — e

abstract preference in selecting methods fof pneblem so]vang When

' comparing several grade levels {Hypotheses 3 and 4}, the group means . ="

for. abstract abality {cognitive 1eve1 of deveiopmnnf) as well as the
group means for abstract preferences were testegjbk,usang standard
analysis of variance technigues. Since the saﬁeie sizes were unequail,
" data vere randbmly discarded and the Cochran test for equal variances
Iwas used as described in Marascuilo.® s

1- -tests were used to compare sc;ence and non-scaence majors

(Hypotheses 1 and 2) with respect te their cognitive level of development

L3

R -

and abstract preferences,
Subgroups were formed using sex; grade level, academic major, and
- _ “Sabstract ability as’ the criteria. Product-moment correiation coefficients

were calculated for each subgroup to examine the general research question.

RESULTS

A companison‘between‘scienee and non-science majors at the coliege
freshman 1eve1.was conducted with respect to thein abst}éEf abitity scores
and their abstract preference scores. From Table 1, it may be seen that
there is no signif%cant difference in'thgin abstract ability scores; however,
a_significant difference is indicated in ‘their abstfﬁce preference gcoree. X
When product-moment cerreiation‘coefficiehts were caicuiﬁted, 1t was found

{Table 2) that neither the science majors nor ‘the nbn-eéience majors showed

- [
a significant correlation between abstract ability and abstract preferences.

.
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TASLE 1 — A& C-?;:pari:.son Between Science and Kon-Science Mzjors at the College
Freshzan Levgi With Respect to Abstract Abllity and Abstract Preferences Scores.
. 4?"»‘ . ’ . W -
Group - _g:-: n X. ) : 4
T ,
cE : . , *
i - ' Abstract Abiliry ) ¢
. - rd £ o - B R “..o
] Scienfg -, 200 17.66 1,62 . 0.85
£ . : :
o Non; cience .- 266 ¢ 17.80 1.94
Abstract Preference
Science " 200 - . 8.8 & 1.90 3.83%
N‘?:n-:Science “266 7.4 1.93

7 p

i ' ) ' *p \ D01 .
o - S :
‘ l
. ! .
:/' o . .

TABLE 2 -~ Product-Moment Correlation Coefficients Between Abstract Abiliry

M i . " . -—
and Abstract Preference Scores for $ix Groups of College Freshnen. *
Group -L . r Level of Si;gﬁificance

: : { . . -

" Sktence 200 " .05 n.s. -
Non-Science 266 - -.13 - n.s.
Chemistry * 24 41 ‘ %05 -

. \ . hd . e
BiOlOgy ’ 121‘\ "’002 n.s., C . "
I . . ‘ ) . ) R e
— Natural Science- 54 " ~ .08 ' n.8/ b

S X ; ) .

TOﬁ'al 466 -00? ' ' n.s.

-
-
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‘TABLE 3 — A Sirple Analysis of Varlance of Abstract Ability Scores for 1
Five Different Grade Levels. . 1

Source of . pegrees of - -, Sum of Mean
Variation : - Freedon - Squares - - Square F
. - -
} N ) _ i
Between Groups 4 313.67 78.5 ‘14,81 *» -
'utfhin Groups 288 L 1557.51, " s.41
Total 292 1871.¥8
. *p <.01
. » , , - .

» . L] - .
, —_
'

TKBLE 4 — A, Simple Analysis of Variance of Abstract Preference Scores For
Five Differenf Grade Levedls,

Source of Degrées .of Sum of  Mean .
Variation s __Freedom Squares " Square F .
’ Between Groups * s & - ‘ t15.32 73,80 T 1.15%
: 2 ol ) _ ) . .
Hithin Groups 288 i 004,78 , 3.49 - :
. Total' - Y 292 . 1020.00
2 . ¢
. 2 “ - -, # . -
T '
» " o L
A ' % ‘-
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TABLE 5 —— Product-Moment Correlation Coefficients Betwhen Abstract Ability
and Abstract Preference Score.s for Five Di:ﬁeregt Grade Levels.

=
Grade Level n T _ Level of Significance.‘
8th 83 . . =00 e as,

oth -, 37 " “o1 n.s.
12¢h 102 2% - ... .o ¥

-'&;;tlege Freshmen 95 ‘ .20 . . .10
1'Ek:;llege Seniors . . 2r . ‘_ .01 ‘ ) n.s.

. < - -

. TABLE 6 -- Product-Moment Correlation Coefficients Between Abstract Ability and

- Abstract Preference Scéres for Five Different Sub-groups of 8th Grade Science
Students. : : _

y Sub~Group ' n S I..eve‘l of. Significance
Halés .29t “ -.21 b
Females ’ . 34 . 17 : " ae.
High Absl:'ra:cl: . e (3. ', ) -.00_ i ] " on.s. )
'_l'ranslil:ional 22 -Aa5 - . . PE-
‘ Low Abstract .38 o .26 . n.s.
\ . .

* TABLE 7 = Product-Moment, Co:.:relal:ion Coeffic‘ients Between Abs:ract Ability and
Abgtract Preference Scores for Five Differen: Sub—Groups of College Freghmen.
Sub—Group - n : : r Level of Signif/icance
Hall‘es . . .2'}.‘ ;' L. .39, o, ‘.”05. .’
Female's ’ ) _ 68. _ ’ Lo "1.13 . . n.sl
High A‘bsl’:racz;. 61 ’ ’ :l. 30 .‘ R . .0

' Transitional 28 -11 ‘

Lov Abstract . 6 - 82 P
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‘preferebces do not significantly differ from grade to.grade; however,
_grade level jncreases (Tab]es 3'and 4). - ~
. abstract ability and abstract'preferences for each grade 1erel, and.tbe
* {Table 5). Subgroups (males, %emales, high abstract ability students:

"and cotlege freshmen were examined and correlations between abstract”

&
correlation coefficients were found. However, from Tab]e 7 one m% see

. SIGNIFICANCE AND DISCHSSION

that students are functioning at a concrete level of thought, even though

L] . 8

I't is intéresting to note one exceB;AOn to this lack of correlation, |

s

and that occurs for the chemistry ma&ors.

N

Hhen examlnlng the abstract abfllty and the abstrfct preferences

for- scxence students—fn‘fTve—deferent‘grade fevels (8th 9th, 12th,
coilege freshmen, and college seniors) it was found that the abstract

abstract ability, as one would expect, does significantly increase as
Product-moment correiation coefficients were calculated between.

results jndicated significant correiations at two grade leveis.

tow abstract abi]ity'students, and transitional students} for grade eight.

ability and abstract preference for each sdbgroubowere calculated. From

Table 6 it may be 3een that 1n the 8th grade group, no significant

the sxgnif1cant correlations for the subgroups of ma]e high abstract
abxlity, and Iow abstract abi]}ty . _ i i

) - ) i
‘. ) ) . : R

™ I

A

As mentioned édrlier, the assump%;%n has been made by various
science'educatérs that, the level of reasohing used by studeénts when solving
problems is substantlally below the student’s capac1tya While recoénizing

other poss1b111t1es one posslbie interpretatlon of this assumption is




they have PrEV1ous1y demonstrated the ability Eg/f ction the formal®
level of thought as def1ned by Inhe‘lder4 and P1aget 5 A1though more .
refined research is needed; this study has prOV1ded eV1dence that the
possession ofalogical operations‘ddes not insure, or e??ﬁ“gﬁﬁgestt the
ccgnitive level of development at whach a.student will choose to dﬁerate.
Abstract ability for students in grades 8 9, 12, 13 and 16, were
compared, and the results 1nd1cated that hypothesis number three should
be rejected. Students 1n these grade Tevels are at different Ieve?s of
mental development. Th1s was to be expected from both a Piagetian po1nt
of Yiew as well as the logical coint of view'which takes into accoung
the “droﬁbing out" of lower abilitylstudents--especia?]y at the 9th grade
and college freshman levels. Nhat'uas not so expected was the lack of
evidence to reject hypothesis nu@ber 45 however, there was clearly nd :
significant difference in the abstract preference scores among students
of the five d1fferent grade 1eve1s In short, most students, regardless
of their abstractgaﬁi]ity,_wou]d‘prefer to use.much the same methods of
soluing a prob1ed., It is realized that this finding may also be related
to the nature of the items on the preference survey, and this'is currently

*

under investigation. ' ) 'giﬁ
One must, remember that the eV1dence does not indjcate that 8th

grade students would actua]]y so]ve the prdb1ems in ‘the same way as the

co11ege senloril but rather they tend to select the same methddsquhﬁgﬁvk_ﬁ

tﬁey wou?d prefer to use in attack1ng a problem so1v1ng task. It is left

for further research studies to detenn1ne, if after mak1ng an 1n1t1a1

selection of problem solving methods, the student will actua]ly use that

method in so1vind,the problem. Studies now being planned will {nuestigate

L'}
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ARnis question as well as the student's success achieved by various - ]
. 6ombinations of selection and use‘of probiem. solving methods .

The Iack of carrelat1on betwecn abstract ab111ty 5cores and-abstract:

r-of

. prejgeeneerseere%—saggests—thatﬂthe stud ‘

reasoning may be below his. capac1ty for rea oning. When thisrsituetion

occurs, students may be Iabeled as working below the1s capacity; however, ,
it may well be that in certain instances a student in the formal stage
Qf.pperatiens ﬁi[l be workieg at his céﬁeeity if he realizes that'a
concrete approach to.a problem is the most ef¥icient.: S :

-

The ‘situation changes when one finds a student in the concrete
)

stage of‘operat1on who indicates a pﬁeference which would, 1n'most
Tikelihood, fequire logical operat1ons which he does not yet POSSESS
'\,Regardless of which situation one considers, there are students selecting
. problem soI\Jng methods wh1ch do«not correspond to the1r cogn1t1ve
level of development. ' \ _ o _ o
_ When examining a total grade Ievel; one ma} see that the low
abi]ity:studeﬁts are not any more likely. to select a.concrete ﬁetﬁed
of piob]em solying than are the h1gh ab1l1ty students. Thls was alse
the case for subgroups wfthzn the 8th grade however because some of
the’ sﬂbgroups w1thin the co11ege freshman level indicated moderidte
correlat1ons, it is possible that as age increases the relat1onsh1p
" between abstract ab11'1ty and abstract preferences becomes more q:mnounced.'

S ' .
A few words of caution are in order. ,.First, it should be realized

. that the formaT, ‘concrete and trénsitiéha]ig;oUps of students were
: ideptified by the use of an abstrabtffeasoning test, the :E}plgg Test

of Abstract Reason%ng. By administering five traditional Piégetjan;type

*

- .
L L . .o - * .
. .
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tests to students and then administering the Shipley Test of Abstract

Ly,
!

Reasoning to the same group of students,-it lras been demonstrated that
the Shipiey Test does separate etudents.into groups that at least
epproximate the forpal, transitiopal, and concrete operational stages
é,- of deveiopmeﬁt as defined by biaget.? Therefo >3 the general terms of
' “abstract abiiity“‘and “cogditibe Ie;ei“ ere used almost interchangeably
in this paper. ' -

The, abstract preference survey requjres the students to make_a
forced ehoic between,two,respon§53. It may be that the ins{rument ie
functioning as a true/false test with all the Timitations of such a ‘
test; hoiever, approximately one third of the‘students.are achieving
extreme scores.which are unlikely to b; due to'chance. HReverthéless,

a revised vers1on of the preference survey is currentiy being pianned
“in which three choices w111\he available for each 1tem.

Because a written probiem soiv1ng task is 1tse1f an abstraction,
'the poss:b:?lty exists that same of the student responses were 1nf1uenced
by their inability to properly understand the situatgon\. This 1s being
investigated ip-current studies. - ‘ ; . .

]n suumary, it may be stated that the f1nd1ngs of this study

d sdpport the assumptxon that a student s level of reasonxng is often
below his quac1ty, however, it is also true that many stuaents actually
prefer to§§2?ct1on or at Ieast attempt to funct:on; above their ability
“level. Fur@ﬁerq it appears as though a student's preference“and not his
ability 1s the determining factor as to what method he will select to

. 47;; solve a probiem. Teaching/learning mod&ﬁs,,as well as curriculum déve]op-
ment efforts shduid teke this into accod;t. By reajizfng the roie of an’ 2%

« . .imdividual’s style of preference in probiem §§1uing!e'<§b:cators can theén -

'concentrate on the acquisition of Iogieai structures needed to impiement

the preference indicated by the student.

- 13




O

ERIC

Aruitoxt provided by Eic:

kS

*
s
. - »
- iy
. .
-
L i} . t
- L300 .
\ 1
i
’
s
APPENDIX-&
‘s . * - )
The Shipiey Test of Abstract Reasoning .
- 1
s / i
> . » .
; , Y
' - ‘. * 2" )
: J ‘ L v ‘ ¢
* ' * - . L ’ . " . a‘ t
s s B f : o - (, - . v
L1 £ ‘ - - *-
- - . L
DU NV PR I L TP NP -"'A"‘““j]."':" H e e D *
- . - *
. . I s - 3
. | o .
- par . 1 - . .
P - j

L EAL T

T T




Ll
. Y

Canpletztbchﬂwing. Each dash () calls for either 2 pumber or a letter to be led in. Every
iineuasepanbcitem. Takeﬂ:enamsinorda butdnn'tspendmomuchhmconanyone.

~

(1) 12345_ : ' o
(2) white black shortlong down _ _

(3) AB BC CD D —
(4) ZYXWVU__ .
(S} 12321 23432 34543 456 _ _
(6) NE/SW szmwmgw'_ '

(7), escape scape cape X __

-~

. (8) ohbo mttarmood — — — . : .
(9) AZBYCXD L
(10) tot tot bard drab 3537 __ _ __
{11) mist is wasp:.s pint in tone___: ..- L . L | L
(1) stas 70985 ‘92657 26578 . _ — _— _ Cal "
- (13) knitin spud up bothto stay — . l "
(14) Scoland landscape scapegoat — . — ez, ST
" (15) surgeon 1234567 saore 17635 rogue .'___‘_'__'7 DL
" (18) tam.tan. b rid rat raw hi'p__;. .
(17) tarpltchthrow salooﬁba.rrod feehpend plm_Tf—-——meak '_.’.:‘,
‘(18) 312432731544513_ ‘

. ' (19) lagleg penpin bigbog b _

S

z (20) twow fourr omeo, three __ , v
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Thmglgs NUT a test, but rather a prefereqce survey._ There are
no right ofnyrong answers-~only pre:erences. it consists of 18 problems
each of wfgéz may be solved by more than ope method. (Assume all methods

=“$¢t
R S
!

could, if {*operly used, result in a correct solution.) As you read the
items, se&l the method which Y0U would prefer to use in arriving at

- the solutiﬁ You. do not need to actually solve the problem at this time--
Just indic ® which method you would prefer to use if someone asked you

to solve: the problem. , K

1. You g; given three pieces of metal and are asked to identify them
as te composition. Which would you more likely do first?
A, nsult references such as handbooks, textbooxs, and read about

. he theory and properties of metals.
B. st the metals with a¢ids, bases, and other lxquids in +the
Laboratory to determine their properties.

2. You Qave 3just found an 1nt.erest1ng fossil but don't know what it is.
Hhig of the following methods would you use to 1dent1fy the fossil?

A. Study the fossil through written descriptions. -;
B. .Compare it to pictures which you have of varlousiﬁamqﬂ,f0551ls. .

3. If yof wanted to unuerstand how a certain piece of e;bxoment operated,
would you . > .
" A. . Rkad the instructions as you examincd and used the equipment.
B. , Rfad the instructions thoroughly prior to examining or using
equxpment. .

4. when E;ving in an area which is new to you, whxch of the following
:prefer to do?

A, gxde upon the proper direction by "instinct” and/or reason.
ide upon the proper direction by usxn" a map. ‘

. 5. Read the following sentences "I am very ﬂlad I do not like onxons,
for/if ¥ liked them, I would always be eatinz them, and I hate eat-
,ing unpleasant things." ‘hich of the followznv comments wouitld you
pr¢fer to make c0ncern1nﬂ that sepntence?

1 -

A.l; Onions are. unpleasanﬂ for some people to'eat.
B There is a contradiction betwqen rif ¥ liked them" -and "onxons
’ are unpleasant." - . - . )
6. ou want to learn how the parts of an electrxc motor fit tbﬂeth
D addxtxon, you want to learn this as quickly as possxbre.- ch
f'the following would you choose? ¢ - . .

A, Look at diagrams and read how the parts fit tﬁgether. -
.B. Take an.actual electric motor apart and, see hOw the_parts fit.

7. On your last birthday you were given a small woodEn puzzle. It has
about, 12 pieces and when prqperly asgembled, it forms a solid cube.
You are anxxous to assgemble thxs as easily” as nossxble.’ wOuld you

best dike to’ : . ) ‘., .

- A, Fgllow a dxagram of thow to put the pieces together.
B. Follo%the verbal instructions .of a friénd.

4
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8. _You are glven a dryeell battery, two light bulbs, some wires; and a ]
8w1tch You are asked to hook up. the materials in such‘a way as to ' ]
vaké -both lights burn at the same time. ‘hat would you more likely ;
first? - ' ) ]

A. Study about electric circuits, sketches, diagrams, and then .
- draw some yourself.
B. Take the given materials and actually manipulate them in order

to get the system to work. °

9. You have been given the task of detﬂrmlninw a person's blood type.
Which of the followlng best describes the method you would prefer to
use in this determination?

. A. Using a sample of blood provided, you would test 4t in a labor-
s ¢ ) atory to deternine-its type.
B.  Using an accurate family tree showing blood types of many blood
- relatives, (but, not the type of the individual in guestion) you
would determine the blood type of the individual by applying
various prlnClpleS of'heredlty and senetics which would be pro-

vided for you.

10. ‘A 2 gram weight is placed exactly 6 centimeters to the right of a |
.fulerum. Another weidht (3 grams) is placed 7 Cm to the. left of the
fulerum. ‘Where wquld the 3 gram weight need to be placed to have the

system balanced? To, answer this question, which of the' following
v methods would’ you chioose? #S:}”’H7<f~j§~f"
A. A ma%hemathal ap?roach using formulas. } 2 : o .
B. Actual manipulaticn of the weights. D
. 11,  You have decxded to pléy the role of a ‘cook and wish'.to try making

something you have never made before. Which of the following would
you prefer to use as a source of instruction?

*A. Learn how to do it by watchin fhmous cook on T.V.
'B. learn By reading one of the £ T.V. ceok's book.

12. 'Givenhthe same situation as above:

= ip—————.

A. Learn 5y having a neighbor'e;plain it to you.
B.- Learm by watching a famous cook on T.V. .

. 13. You have been given 2 chemicals in liquid form and asked what happens
¢ ‘Af they are mixed together. How would (Qy prefer to find out?

A. Using chemgcal prxncxples, a probaole solution could be deduced.
B. Under tontrolled conditions theé two chemicals would be mixed
toﬂether and observations would be made. ,

.14. You just bought a new game which is designed to illustrate the basic

_ principles of genetlcs. ffow would you prefer to learn to play this
' gane? . - i,
) A. Begin immediately and.read the rules as you play. .

‘ B. - Read the rules untll you understand how to nlay and then play«

15. You are about to buxld a plcnlc table for 'you own use in your backyard.
Wwhich of the following methods would you préfer to use in the bufld-
ing of the ‘table?

A. PFollow a set of:plans (either your own or a set you purchased).
B.: Build the teble *from you head" as you proceed. .

+
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16. Iou'see a glass three-quarters full of water. ‘When a'store is ...
_-plated into the water, you notice the water level goes up. Which
' £he following would you prefer as a reason for your observation?’
. % A. The water will rise because the .stone takes up ce at the bottom..
B. The stone is heavy; it will make-the water rise.
17. 1f lyou were to visit a friend . in another city for the first time, which
* the following would you prefer to heln you vzsualzze the location
oﬁ your friend's home?
A.E A little map. sketched out for you on a peice of paper.
B. A verbal set of instructions given to you.
18.

You have been given a squaée object of unknown composition. Itg

'
PO AT

we;ght and size are known. You wonder if it will float if placed ’
in various liquids such-as alcohol, oil, water, and gasolzne. How
.would you prefer to determine if this object would float in each
liquid?

A

a

By experimentatzon under controlled conditions, you would observe
the results.

B,

Calculate the objects density and compare this to the density of
the various ligquids,

' Formulas which you needed would be provided.
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